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mm%] mmm 

m&m i ] Atim^ t mttm-^^^-m-t s £ e> \z muxtim^n 
mmmm^mm-r^^mx^^x, 
mmAiim^tffimfttim^n&mMtfNmM (n^o^©^) 

mm^iz-&tf2>mm(DiL*>±tfi)x.y poy&mzttisxmnx^ztgiz^ m 
w z>ffife<D&*>±tf *) v £ »; w mn x v > * t # jc iff sa&n © m jc 

©e+g{c*f u TMtix ^z>n mmz n& n^iz it. mm^cDmmm^iz ■& w & 
mum^^±^^)^vv<D^mtmmm-<Dmmm^\ziQ^xmmm-(DiL 
t>±& »; x y v& v —mmmtifc3z^<D&*>±ifi y x y fctf-st-rs £ 
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mmxtim^ tmmm±im^<D^LWim^N mm (n^o^^h^o 

tufHH— © m mm^ ic & » % wife <d st *> ± tfi y x v v <d f>\ mmm-nm 
& vt * © t> ± # y x v v t: <d ffiffin #s/h r* & -s t-ffan^ © m mm^ ic e 

-6 St t. x# »; x y s; £ -SJt-r « J: ? i?flB3£&!$|gf £ USE-T « lift 

iff mm - © m J8^# fc & w s © & _t # y x y s> © mmm- <d m 

(C 33 W -5 tf>3£ *>_h ifi »; x >y ^ CDfttfB IC^ L T 3S*l *C V * § ^ & tfe ffi 

# £ atr s amjt © st ± it y x ^ v <d &m t m mm- <d m mm # iz 33 v * t m mm - 
a>sc£_h#y xy y-MJ$5i*i£!H— ©st-b-t^y x*> s;cDftffih#— sc-r 
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^^^H^T^^-^-t-g. J:"5ISf825iiE^®S:fli!l»-rs»*^7K:SB«©3i® 
[0 0 0 1] 

[0 0 0 2] 

[|»tf>&fl5] 

fl£3fe«fc»J, DDR (Double Data Rate) - S D R AMfffl «fc o JCieS3$8&f£#3£ 
^$4X, DLL (Delayed Locked Loop) (DLL7H) #WR 3 *l ¥ 

[0 0 0 3] 

2, 4t DLLrH3i ( ^-®s&6£, fiffljfc«»8i:, -r^r v^mrn. 

[0 0 0 4] 

^#§2&t>*DLL7 W 3«A^Ay 7 7 UC^£;ft, #JS»4&tf 
7 7 5 ttD L L 7 l/^ 3 OffiMlCiiStl^. rit, #Jf#£2&# 
h^ny^^-S-tclkSrffi^L/, DLL7b^3tti#Co u t fcffiTJU 
{ii*A«y7 7 5(iDL L7U-f 3 IC <fc »J ilMStlfc * n y ^fg-if&fflTJ-f $ 
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[0 0 0 5] 

0811 0©ffiMliDLL7^'f 3 -r>r u-fWUlin&i o*>p,dl 

L7W3AU»ifCS^»aftS. 
[0 0 0 6] 

3ft£i:e>lC, D L LT U>f 3 «M#J8MB3 *l£^Ifc<£>;*-f yfSWl~SWn 
S:-^tfW»;#^.aS3 1 fc, #*>f y^SWl~SWniC^r£J:e>tgtf btlfe 

^>f*;fSWl~SWn<D«»JtAtt, A U >f lBISHSi£ 1 O^feMStlSI 
»M#C SJC«fc»J«ff»3tl*. ±IB>f>A-^INVl~INVn©ftl 

[0 0 0 7] 

7 5 JCfe^SiSJENriaS: d 2 tfSi:, -EIi& 6 <Z>jffi^B£figi± ( d 1 + d 2 
) DLL7U>f3©II^^d3i:tSi:, K±J^vVr\ 

dl+d2 + d3) 
[0 0 0 8] 

£<dIC. ^2, 4©jgjgll5r|g&d 4 fc-tSi:, Ai? A y 7 r 1 tC A± £ *l 

£T*(DmmmmiZ (dl+d4) XilAvVT 1 tCAlfrStlfc^ny* 

M#>»®^ n y ^M-^-dclk^ bTSfflM^ 8 &CAij£*i£ * Tf (031JE^rlSl± 
(dl+d3 + d4 + ( d 1 + d 2 ) ) 
[0 0 0 9] 
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m&m* (d 1 + d 2 + d 3) IKISttAA/ty 7r 1 tCA^JStlfc 

*i«*ny fc&lc, h^Oy ^fg-^tclkhilM 

^ny^##dclktcfe^S3iJE^ra<3r>^ (dl + d2 + d3) n y 

"f5«fc3, t-V U>f9ilMI»l 0iCiotDLL7H3T'©I®HrMI$ 
[0 0 10] 

ji^fiaiiSfiiaBKoa&f^&siwrs. *-f\ 03 (a) iz^nr=.m^c i nit,. 

BI3 (b) fc^3;ft£ #Ji#§2 tC«koT4^Stl, J-^hi'ny 

^##tclk^L/TffiffiJtiS!S8JC«j|!&S*lS 0 — DLL? I^W 3 IC£ V»T l£ 

m*§rc i nifim&ftmmmztis 03 (c) ic^stifc-f3#cout^^sn 

f IT, i©f#C o u t tt^M«}4 IC J: y 4^MSn, EI 3 (d) IZB2 
[0011] 

tz.Z->fv h # n y ^te-Jftciktc^f S#M8M e> ffiifrsjifc^n* * n >y * 

trrtit d l L7 u>f 3 (Datmmmmt. mm&mzm^£.-tz>m'bmnt* 

[0 0 12] 

mFDEvtmmzfr* ma (e) iz^ztizmmv tm^dciktf&f&ztiz 

. fit, £©MM*ny*#-itdclki:JtSB*--4* >y h^ny^fg-iftclkHJ:, & 
ik<D&ffi#H^Tv\S£fc#!Wj£;!s;iT,£ 0 ^cd ^>a^i:b^#i 8 li. «®*ny 
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[0013] 

-f3JC#J&U DLL7H 3 tCfeW*3S®^RI«<«riaiTD«W®«S*lS 0 

tcik©fi:ffiiciif^.e>ti«o 

[0014] 

i nommm*. 04 (a) ICasStlS 03 (a) tC^Stl^M 

fCinCMM^'JlVN^COt^-S. f LTI©i#Cinli, _hfE£ ISJtlfC 
#M3§2 tc «fcoT4#M3*u 04 (b) IZmZ 4xS * -¥ v h * D >y ^fg-^tc 
lka LT&*BJfcig£f§8 &C£t#fr£;ft£ 0 D L LTb>T 3 iCfeVNTlifi^C i 

n^mS^KiiM^tl, BT4 (c) IC^Sftfcfe^C o u t * L 

T, i©f f C o u t tt^MS4 tCJ: y 4^Stl, H4 (d) tC^StlS^ — 
^n«; *-fg#«clk#£/a3ftS 0 
[0 0 15] 

— # # n y ##-£mclk©3I3EB£|8IVDWu DLL7I/^f 3 {CfctfSjijEBfrlS&iS 
*-r-2>o f LTIItit DL L7 l/>f 3cDnT^I®®te, iBMB^fcft/h £ f 

[0 0 16] 

uv zm^ncmtx* -l@I»6^cev^TM^Sltss:^cJ:e> , rH3£l@ 

IfflFDEWSBjEStu H4 (e) lC^3*iS«®*ny*^#dclk#£j£3*iS 
*B JfcifcS* 8 iz 33 V ^ T *B 51 CD £ tl S . 
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[0017] 

04 (b) t04 (e) JCj^3tl*J:^JC, f#Cin©M 

;^©-&tc«, d l l t u-r 3 k&v z>m^&.<Dmmf%mv n t -mi& 
6^c^3v^Ta®s^^*M^s»^c«#U3&v^@€^ls^FD^:<^>fD^c«fc y, 

[0 0 18] 

m-%tclk<D&ffi£ UJg*lT^££#>. %->fv b V U V V ft #tclktf)— # g © ? 
n y * £S*P£ LT5g@? n y *#-£dcik0>$tfB£* - h * n y ^fg-^-tcik 

[0019] 

u «fc e> £ -r * 

[0 0 2 0] 

lc«fc»J, MJcA*fS#©3S5E«fiaiS:ISf«E , rSi^^1?§So 
[0 0 2 1 ] 
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y x v v j: y # T v% S i: # £ © J3 SB-fg# Jc 33 S © 3i £ _t *< y 

jc«fc»j^sns. £©j:-5fc#©jcj:*itf, jg^©Mje^icfewsm^©ic 

yxy $;£#L&ffi#3iftTV^|§^%u !&^©MJ&fS-^ fca£-©JSH8##© 
[0 0 2 2] 

^(fcfltfBtf-gfc-r s «fc e> (en- (Dmwm^&mmmm zmm? z> jjmv$> o t, 

W -5 ^ - © St *> _h # U x y V © &m IC *f U T 51 *l T V \ 5 # ^ # £ ¥'J Wr 5 ^ — © 
©^-ry^tcEv^T, ^©M&fe-^JcfcttSffijt©^.!:** 

»;x y ya&mw* m-<DMmm j %iz&vz>m-(D±L*>±tfV3iy s;©&*mc*f 
y x ^ y ©fiffi fcjg-*©M»fg#tc as ^ Tm-<D\L *>±ifi y x >y *; £ »; -M«§51 

*ifc»z:©££"&±# U ^©ffifflfc^-St-t* J: e>£n©MJBfe#©{StfB&3i 

3£IC <fc ygffcSftS. 
[0 0 2 3] 

^jcfe^sms^Sfb^^y x^ ^©&*B2>\ m-©MJBM#Jcfew*^-©Si 

*>_t#y x>y S>©<affitC^UT3S*lS»-&T?fc, f-©MM#©fif 
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[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 
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[0 0 2 7] 

n©M tc as v z> m%. (DiL *> ± tfi y x y s; ©fltfa £ © M mm^ K & w z> 

[0 0 2 8] 
[0 0 2 9] 

W7 77 5i, #M#§2, 4 fc, DLL71/-f7t -HI 
[0 0 3 0] 
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[0 0 3 1] 

7W7 ttA^''y7 7 1 tCga8S*U ^MSM&tfffl^W 77 5 IZD L LT 
1/>T 7<Z)ffl*SgtCS«t3*lS. lit', ^S2tt*-^*; h * D v *>f§#tclk 

[0 0 3 2] 

^mMM#fstz$:^»rJ^|iIi^2 0AMt5. fit, ttJK*!ljeiai» 2 0 t± 

2 4 <Bffl;fcS8W:D LL7W7 ^-f W8HMK2 4 A>&DLL7 

1/>T 7^»IH1#C S #JS*S2, 4 &C£tf£#JWMI 

i^lCDLLTb-f 7 {C^^tl^JiMmiS: (>f INVl-INVn) ti 

[0 0 3 3] 

rmm-tZo £1\ _blHJ:»;BI6 (a) JC^£*l£:f9-5f C i nte, 0 6 (b) fC 
a^StlSJ:^JC, ^2{CioT4^$tl, 9 -Vv h * n y #tclkfc 
LTfe*B£fc$e#i8 lC&jfc3*lS. DLLTW 7{CfcV^&f»-5fC i n# 

m^NFWMM^tl, 0 6 (c) tC^Sftfe-fTSC o u t tf^fRSftSo fit, 
z:©f#CoutttW4iCj:«J4^$|X, 0 6 (d) {C^£ tlS * 

[0 0 3 4] 

#M#£2, 4©«^«raC*><Z)i:Stl-Sfe«), #M»2fr*>ffi;fr3;ft 
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##nclk<Z>jS®l$|8IVDB:, D L LTU-f 7lCfeWS31®^f|SIS:*l*f S. * U 
[0 0 3 5] 

* D v *##mclkB:#'* -Efffr 6 £^TJIt!fc»lC «fc e>1*H5£Bfr 
ISFD«W-jliESn, 03 (e) tCa^StlSJl©^ n y ^##dclk*«^Sti5 
. fit, rcD«*ny *M#dcik£:_hgE#-^y h*nv*te#tcikte. & 

tas&2 o i &^jBttffiiaBi2 2^#t^^-^ 0 

[0 0 3 6] 

f IT-ffit^, tItffiIlIS&2 2H ^fC#L<HH^-J:e)(C > DLL7W 
^resz&gtfTVW l^l/CD^^ffiM^MS^ fstz S:^«|^iai& 2 0 s\&&-t 

fw#upz & f= >r u >r msi§r& 2 4 ^«^-r s z. t. n & -5 = 

[0 0 3 7] 

fcttcfflmfe^C S&DLL7W7 JCgUfcU DLL71/-f 7 JCfcW&iSffilS 
l8fjWISfTD£tt$E:R3*lS. ^Oi^^Ciot, 5SS£? n y ^ff-^dc 
lk£LT06 (f) &C^£*l£fg-^L o n*«4jSS4l«r tlZj: »J, jg®* D y 

^B-^dcik©fiffi*«^ y h * □ y *re#tcik©fltfBtc8}*. *>nn v s 

[0 0 3 8] 
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M#C i n<£>M«i£, HI 7 (a) &C^£ ti-g> J: o lZ y 0 6 (a) (C^£*l£fB 
i n©HM<i: Uffiv^©£&£ 0 ^ LT r CD##C i n (i, JbfBi: IWf^lC 
»2t:j:oT4^J|$tl, IH 7 (b) \Z7*-&nZ> Z - >f v h V U v V 
lkh LT&*Bifcigc#§ 8 fc£y&3 *l3 0 
[0 0 3 9] 

DL L7H 7fC;}3V^ki:fS#C i n«Hf|Il$tl, 0 7 (c) 
IZmZfrfcm^C o u t #£f££*l£ 8 f bt, r©fg#C o u t &#M#§4 (C 
cfcU4^M^4x, 07 (d) {C^^tl^^^^^D^^M-^mclk^^^^tl^c 
[0 0 4 0] 

t#-r&„ f btr^t-a, d l lt KDvsmMmmz. mm&m*M'^£? 
& £ $ n £ (D t. -r § 0 

[0 0 4 1 ] 

raFD£tf5i@$*K 07 (e) iZ^2ti£Mm?Uv ?m^dc\ktf£f&ZtiZ> 
0 fbt, ^©M®^ n >y ^fg-5fdclk£_tfB#->!f y h^ny^fg-iftclktt, & 
^Si:b^ 8 iz £ v \ r *BS£>ft*B #i£$5: $ ti & . 
[0 0 4 2] 

07 (b) £07 (e) &C^£*l£J:e>&C, i^CinOM 

6 izis^xmm^n^m^miz^L^^m^mmFDiKDmiz^ y, 

[0 0 4 3] 
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[0 0 4 4] 

i/^;i/©^ffi^mM^M-^fstz$:^M^iiisi2 o^jtefsfctf), 

[0 0 4 5 ] 

t£oT, f -f l/>fgH38Elffl«&2 4 *lfc/W UKjKDitmmmn^npzlZ 

foVfcftimm^C S £D L LT l/>f 7 DLL7L // f 7 &c£tt£5i^B# 

[0 0 4 6] 

#dclk©jft:6J©*n>y* (£*>±#U) -ftZ-tfv h ^ d y ^ f§-$ftclktf)^# 0 

^;i/©^#out^^mnii2&2 2^««&s*is„ ^tucty, ^JBtftffiia»2 

2«n^l//<^/(Z>:KJ»^ffi^*«#fstzS:^JSI¥!l3£lllK2 OAMtSfeft, *K 

><;i/©Jfclfc*g$M3#upzi: LT, -r-f U-f aflr&HI%2 4 /^testis. 
[0 0 4 7] 

^©j;-s)(cLT, 7 s -r i/>faBUIiail2 4ii«#&3tife±SBJt«!^^upztc 
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mtfmmzn&o ^Q^m. 07 (f) testis £e>c mMwuvt oz 
Mo £?izfrmtfmm2ftr=.m^L o n#, mmvuy vm^^n tt4^ 

[0 0 4 8] 

J^TlCfcVNT, H5fc^3*ife&ffiifc8$&8Jcov^, i¥L < aftfE^,, 08 
&Cj3t£*l£ J:e>iC, tffiM^ 8 !i N A N D EH 8 0 ~ 8 5 *-4*yh 
^7 n V ^fg-^tclk#N ANDHJj&8 1 , 8 2AMSft, SSE? n y ? f§#dclk 
#NANDEI8&8 3/vft*&3*i5. f IT, N A N D 0i& 8 4 ©ffi^Sgjfr 

[0 0 4 9] 

lk©-# B © * D y ? J: »; 3g*lT V^ S^©±aBffiWJt«« 8 ©S&fls 

f&#tclk;&tf##out0>flStC, 0 9 (c) *»f)H9 (f) fCfcV^, -fctl-ftlN 
ANDiB80~83©tBA;-KNA, NB, NC, N D lC33tt£«ffi3M&*' 

[0 0 5 0] 

m% 09 fC^t^ti-SJi^fC, Mj^ny *fe^dclk<&ft:fej©4r n y 

y h^n y ^##tclk©v^*5^^>*5i'fe_h*«^JNr^aITAJe^|^f^c^v^T^±, nand 

0S&8 4, 8 5 tcfc»j7\>f i/^Xttntfl^^tofe^outtf^y^Sft*. 
IT, B#£r|T AiCfc^T*-^;/ h*n y ^-(g-^tclk^^ 7 

H^StiSo d©j:e>fcLT, ffifflJt«« 8 ttn ^ i//<;i/©f&-^out&^SBttffi 

tas5&2 2&tmffi*!i£ig»2 o tc^-r^^^cj; 3s®^ny^f3#©«ia 

^■5*0^*5:91 (decrease) &fcj§-r&o 
[0 0 5 1] 



\ 
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it 

&^tWT'&S. Ell O^iSVNTt), 3@®^n y ? m^dclkt $ ->f 

y h # n v ?f§#tclk#t>*>fg-i§-out<Z>tffiJC, 010 (c) ^?>aio (f) ic£ 
t^T, -etl^tlNANDHJS&S 0~8 3 (D&ts J - KN A, NB, NC, N D \Z 

[0 0 5 2] 

S^ny ^'fg-^tclk^Z)V^t)^^>S5i^_h^*J^FMTAJ^t^r^CfeV^Ttt, NAN 
D01?&8 4, 8 5iCi: »J l/K^/Xttn 9 b^;i/©fS#out^^ tlS. 

fit, tiT Aicfcv^*-^ n y tcik^vw 

oWz^Htf) 9 d v9p*->fv V V n y ^M#tcik©^#gcD^ n y *{c*f LT5S 

/uW££V^¥(I/£^JII (decrease) &^atS. 

#ctc, ®5 {c^$tife^ffi^ffimi?&2 2icov>r#L<m^-r^o ana, 

«fc3JC#fflMfctfJISB|2 2«\ M@Hfi^4 0 fc, >f >A-#4 l~45t, NOR 
08&NOR1 t, y-hGTl, GT 2 t, Nf ^*^MOS h5>^*NT 
l~NT7i:, Pf^^^MOSh7>i/X^PTl~PT8i:^5. f b 
T, MM0I&4 0 teli?fJ^M£:ft£>f 4 6 — 4 8 MO S 3f -VAS/ # 

MC 1 , MC 2 i: 
[0 0 5 3] 

0 1 1 $Cj*£;n£ J:e>fC, teffijt«!«8^e>«J!!&Stlfcfg#outJiN 
O RIUIS&NO R 1 ^.^jlMtUS&4 0/\#fc^$tl^ o ^oT, NOR0SSNOR1 

ten ^-^out^^M#out^«[iij^4 o tc j: vmfemmmm2tit=.m-%ttfA 
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-#4 2 ©A^sgfcN^-v^i/MO s h5>^*NTi ©y- MC#t#S£*l£ 

0 _tiaN^--V*;i/MO S h5>^*NT 1 CD V-Xtt&jfi7 - FN g (C 

gM&3*u Ki^>f >tt-f 4 5 &^*LT^j»«imiaa&2 2©ffiij/ - fn 

out ICgMKStl*. 
[0 0 5 4] 

>fW*-*4 3, 4 4fIO$:tM>A-#4 4, 4 5 IffllC-fcft-ejlgaKS 

o 

[0 0 5 5] 

®#-£#>r 4 sicj: »jm«kS4x. ttj»t&ffliss& 2 2©m^jy - FN o u 

[0 0 5 6] 

4 2 j; U n 9 l^;i/<Z)^##£y&3*l££#), iPf^^MO s 
>^^PT1, PT 2 -Y>A-#4 3, 4 4 fCtemiBC 

7 - FN v#e>«fflt«£E v c c *««#&StlSfc«>, Nff^jl/MO S h^>S?* 
WT3, NT 5©>f- h/\ttD^ l/^;i/©##^^^$tl, ®Nft^Jl/MO 
Sh7>^X^NT3, NT5}it7^tl§„ 
[0 0 5 7] 

;i/tCH3£Stlfc«JIB«fflje^#fstz?:£tt^j-r« 0 nt, fitfBJfc«» 8 j^e>« 

nor i ©— ^©A^sstctin^ u^;i/©^g#*«A*sns^ mnvu^jwD 
m*outifimmm&4 o sre^t-siai*, norhunor i ©^©A^astc 
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O RHIS&N O R 1 fr&tt/W l/^;i/©#-£#tfi2j3;fl«. 
[0 0 5 8] 

£*UC<fc»K y-hGTl, GT 2 Ji^-^^^JKil StlSfcft, D ? 
&^Lfe>f >^-^4 3<Z)ffl;ft###4*- hGT 1 &fl*LT>f W«-#4 4 'MS 

4 KNo u t ^n#l/^;i/&^Lfete^##M&3*l&. 

[0 0 5 9] 

#f stz £ m^J-T £ £ i: & £ o 
[0 0 6 0] 

0 5jc^3nfc^ffiw^iii«i2 ocd^&^-tisiih^&s. mi 2 testis 

£c>tC, ^®^!|^tag&2 OliNORHIiil&NOR 2 iNOR EIS&N O R 2 (Cf 
ttSflfc'f >^-*4 9 £&-£tf. JIT, NOR05|NOR2©-o©AM 
ICte, ffiffiJt«!*8*>P,«j(i&3tlSM#outi:, ^J»^mia»2 2*^«#&3*l 
*^J»tfeffi*g*^#fstzi:^A*3*lS. fit, ^>A-^4 9©WA^ 
it^MI|l^#upz#^ Mmm®2 4^#t^$4x-5 0 
[0 0 6 1 ] 

sa^^ejic, /w u^jvzm? z^m&m^m^fstztfN o RmmN o r 21c 
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